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Mapping (ISSETCM2) learning model on mathematical literacy skills in terms of 
adversity quotient (AQ). This research design is quasi-experimental, with the 
population being all eighth-grade students in the academic year 2021/2022. The 
research sample was selected by cluster random. The average value of the 
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mathematical literacy ability of the experimental class students is 72.03, and that 
of the control class is 50.34. Based on data interpretation and analysis of variance 


Keywords: (ANOVA) of two-path unequal cells with a significant value of (a) = 0,05. The 
ISSETCM2; value of Sig is 0.001, so Sig < a. Based on the data, there are differences in the 
Mathematical Literacy Ability; results of mathematical literacy skills between the learning model (ISSETCM2) 
Adversity Quotient. and direct instruction learning models. Also, there are differences in adversity 


quotient categories (climbers, campers, and quitters) on mathematical literacy 
abilities. There is no interaction between learning model factors and adversity 
quotient on the results of students' mathematical literacy abilities. From these 
data, it can be concluded that there is an effect of the ISSETCM2 learning model 
on mathematical literacy skills in terms of the adversity quotient of class VIII. The 
research results show that each student has a different adversity quotient, which 
can affect students' mathematical reasoning abilities. For this reason, students 
need to know the adversity quotient to maximize their abilities. 
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INTRODUCTION 


21st Century education requires students to develop all their competencies to understand 


conceptual knowledge and think critically and use mathematical literacy skills in solving problems 
(Florea & Hurjui, 2015; Sumirattana et al., 2018; Pratama & Retnawati, 2018). The learning 
paradigm emphasizes students’ critical thinking skills, connecting knowledge with the real world, 
mastering information technology, and communicating (Kivunja, 2016). One of the skills needed 
to face the challenges of the 21st Century is mathematical literacy (Jailani et al., 2020; Novita & 
Herman, 2021). Mathematical literacy skills are very important for students to have because 
mathematics is closely related to everyday life (Muzaki, 2019; Prabawati et al. 2019). 
Mathematical literacy can help students understand the role or use of mathematics and use it to 
make the right decisions (Mansur, 2018; Ojose, 2017). Mathematical literacy relates to a person's 
ability to formulate, apply, and interpret mathematics in various contexts, including the ability to 
reason mathematically and use concepts, procedures, and facts to describe, predict, or explain 
phenomena or events (Kusuma et al., 2022; Rizki & Priatna, 2019; Suharta & Suarjana, 2018). 
Mathematical literacy also emphasizes students’ ability to analyze, give reasons, and communicate 
ideas effectively in solving mathematical problems they encounter (Masjaya & Wardono, 2018; 
OECD, 2015). 

The agency that pays great attention to literacy is called the Organization for Economic 
Cooperation and Development (OECD) (Setyawan, 2018). The OECD has surveyed for three years 
and produced a program called the Program for International Student Assessment (PISA) (OECD, 
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2015), which has been discussing student literacy since 2000. This survey aims to provide an 
overview of student literacy in various countries. The survey was carried out in four fields, one of 
which was mathematics (OECD, 2015). Based on the results of the 2015 PISA study, Indonesia is 
included in 10 countries with low literacy skills, occupying the 69th position out of 72 countries, 
with an average student mathematical literacy score of 386, below the average score of OECD 
countries, which is 490 and still included in level 1. The results of the PISA study show that 
mathematical literacy in Indonesia still needs to improve (Fitriyani & Mastur, 2017). Students' 
mathematical literacy skills are divided into six levels (grades), with level 6 being the highest level 
of achievement and level 1 being the lowest (Suharyono & Rosnawati, 2020). These levels 
describe the ability of mathematical literacy to solve problems. PISA focuses on evaluating the 
literacy skills of students aged 15. Students in this age range are in class IX, which is nearing the 
final stage of evaluating junior high school education (Rahmawati & Usodo, 2015). 

Based on the pre-research in one of the junior high schools, the results of the student's 
mathematical literacy ability test still scored below the KKM. So, the students’ mathematical 
literacy skills are classified as low (Masfufah & Afriansyah, 2021). Therefore, a learning model is 
needed to train and develop students’ mathematical literacy abilities. Based on this, it is necessary 
to have a solution so that students’ mathematical literacy skills can develop. One is the Integrating 
Society, Science, Environment, Technology, and Collaborative Mind Mapping (ISSETCM2) model. 
The ISSETCM2 learning model not only studies mathematics but can also be linked to technology, 
the environment, and society, making it easier for students to understand the many things they 
will learn (Rahmawati et al., 2022). This integration makes learning more interesting and fun so 
students can understand the knowledge. 

Student learning success is also influenced by several factors, including the adversity 
quotient (AQ) (Rukmana & Paloloang, 2020). In general, students experience difficulties solving 
problems related to mathematical literacy (Rahmawati, 2022). According to Paul (2018), AQ 
intelligence can regularly face and overcome learning difficulties. It can indicate how strong 
someone can continue to survive in the face of a problem. From here, the adversity quotient (AQ) 
is considered to have arole in the profile of students who face difficulties solving problems related 
to mathematical literacy. The Adversity Quotient is divided into three categories: the quitter type 
(low AQ), which is a student who easily gives up and gives up when faced with a problem; the 
camper type (medium AQ), which is a student who does not use all of his abilities but will stop 
when he feels he cannot do anything after they try; and the climber type (high AQ), which is a 
student who is optimistic in learning because they will always try and never give up when faced 
with problems (Anggraini & Mahmudi, 2021). 

Several studies related to the use of the ISSETCM2 learning model have been found, 
including that the learning model has a good effect on students’ ability to relate elements of 
science, environment, technology, society, and culture using CM2, and that students can gain 
direct experience through scientific work on the impact of environmental pollution and 
mathematical reasoning (Mujib et al., 2022). Similarly, some of them stated that AQ affected self- 
efficacy (Suryadi & Santoso, 2017), problem-solving (Fauziah et al., 2020; Purnamasari et al., 
2019), logical thinking (Ahmar et al., 2018), and learning achievement (Safi'i et al., 2021). 

Based on previous research, there has yet to be any research related to learning that is used 
to look at the interaction between the ISSETCM2 learning model and mathematical literacy 
abilities and look at student categories in the adversity quotient intelligence (climbers, campers, 
and quitters) The findings can serve as the foundation for future research in mathematics. The 
results can also be used as a basis for teachers to choose learning models that need innovation so 
that learning follows the goals to be achieved. Therefore, the objectives of this study are: 1) To 
determine the effect of the ISSETCM2 learning model on mathematical literacy skills in terms of 
adversity quotient, 2) To determine differences in students’ mathematical literacy abilities with 
the AQ category (climbers, campers, and quitters), 3) To determine the interaction between 
methods of learning and adversity quotient (climbers, campers, and quitters) on students' 
mathematical literacy abilities. 


METHOD 
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The type of research used in this study is quantitative with a quasi-experimental design. 
The research design used in this study was a 2x3 factorial design. 


Table 1. Research Design 


: Adversity Quotient 
Hearing Model Climbers (B1) Campers ( Bz) Quitters ( B3) 
ISSETCM2 (Aj) A, By A, Bs A, Ba 
Group Discussion (Az) Az By Az By Az Bz 


This study involved 223 students from a junior high school in class VIII at the same ability 
level. The cluster random sampling technique was used to determine the sample. The result was 
class VIII A (32 students) as the experimental class with the ISSETCM2 learning model. On the 
other hand, class VIII C (32 students) is the control class with the conventional learning model 
(Direct Instruction). The ISSETCM2 learning model syntax is presented in Figure 1. 


Concept Concept Concept anes N 
Formation Application Consolidation Pagans 4 
Figure 1. ISSETCM2 Learning Model Syntax 


Even though the two classes received different forms of learning, the research in both 
classes was conducted in the same number of meetings, namely, four meetings with material on 
statistics. Data collection techniques through tests and questionnaires. Essay tests are used to 
determine students’ mathematical literacy skills. At the same time, the questionnaire was 
distributed to find out the AQ score. The data analysis technique uses prerequisite tests for 
normality and homogeneity. Two Way Analysis of Variance using SPSS 16 was used in data 
analysis to compare the mean differences between groups. The indicators used in this study can 
be seen in Figure 2 (Stacey & Turner, 2015). 


Identify facts 
leenmiete| *Formulate the problem 
ome *Use strategies at the problem solving stage 
mploy 


Perform calculations based on certain formulas 
Interpret 

¢Confirm or draw conclusions based on observed data 
Evaluate 


Figure 2. Mathematical Literacy Ability Indicator 


RESULTS AND DISCUSSION 
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Data on the results of students’ mathematical literacy abilities in statistical material can be 
seen in Table 2. 


Table 2. Description of Posttest Observation Data Mathematical Literacy Ability 
Measures of Central 


Group Size Variation 


Group Xmax Xmin Tendency 
X Me Moy R SD 
Experimental 87 57 72.03 72.00 78 30 8,411 
Control 72 33 50.34 48.00 48 39 10,524 


Table 2 shows that the value of the mathematical literacy ability in the experimental class is higher 
than the value of the mathematical literacy ability in the control class. The data obtained is then 
subjected to prerequisite tests, namely the normality test and the homogeneity test. The results 
of the calculation of the data normality test for mathematical literacy ability based on class and 
adversity quotient in the climbers, campers, and quitters categories obtained a significance level 
a (0,05) of p-value > 0.005 so that the data is normally distributed. The results of the homogeneity 
test of mathematical literacy ability based on class and adversity quotients with a significance 
level a = 0,05obtained were p-values of 0.118 and 0.243, respectively. So, it can be concluded that 
the data is homogeneous. Then a hypothesis test was carried out with a two-way ANOVA with 
different cells, with the results shown in Table 4. 


Table 3. Results of Two-Directional Variance Analysis of Unequal Cells Tests of 
Between-Subjects Effects 


Source ype Hi Sums Df | MeanSquare F Sig. 
Squares 

Corrected Model 9880.908 4 5 1976.182 35,043 .000 
Intercepts 57618.254 1 57618.254 1.022E3 .000 
Class 764,455 1 764,455 13,556 001 
Category 680,562 2 340,281 6034 .004 
Class * Category 28,766 2 14,383 255 .776 
Error 3270842 58 56,394 

Total 252762000 64 

Corrected Total 13151.750 63 


Table 3 shows that (1) Hoa is rejected because the significance level in the learning model 
is obtained by a value of 0.001 < 0.05, which means that there is a difference between the 
Integrating Society, Science, Environment, Technology, and Collaborative Mind Mapping 
(ISSETCM2) learning model and conventional learning models on students' mathematical literacy 
abilities. (2)Hgpp was rejected because the level of significance in the adversity quotient category 
was 0.004 <0.05, indicating that there are differences in students’ mathematical literacy abilities 
in the adversity quotient category (climbers, campers, and quitters). (3)Hap was accepted 
because the significance level shows an interaction of 0.776 > 0.05, which means no interaction 
between the learning model and the adversity quotient on students' mathematical literacy 
abilities. 

According to the findings, the ISSETCM2 model improved students' mathematical literacy 
skills. When learning using the ISSETCM2 learning model, students are required to be able to 
relate learning materials for mathematics, science, technology, the environment, and society as 
assisted by CM2. Students can find out the applications of mathematics in the world of science that 
have something to do with technology, the environment, and society. Therefore, students get a 
more realistic learning experience in reasoning which can increase their creativity and 
intelligence. The experimental class learning process using the ISSETCM2 learning model is also 
carried out in groups, so students play an active role in learning, being directly involved in 
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designing and conducting their experiments, which then allows CM2 to student creativity. In the 
CM2 step, students seem more enthusiastic because this mind-mapping collaboration allows 
students to express their creative ideas and re-record material that educators have delivered 
through concept maps or mind maps in groups. Therefore, students don't get bored easily and 
become more productive and easily remember the material presented by the teacher (Arsana et 
al., 2019). 

In the control class, conventional learning model was used. In working on problems or 
questions, students tended to be reluctant to ask the teacher because they were not used to being 
more active in the learning process (Gasiewskii, 2015). This problem causes students to need help 
understanding the material that has been presented. Therefore, the students' mathematical 
literacy skills will be better taught using the ISSETCM2 learning model compared to conventional 
learning models. It can be seen from the research results that the value of the mathematical 
literacy ability in the experimental class is higher than the value of the mathematical literacy 
ability in the control class. Based on this, the ISSETCM2 learning model affects students’ 
mathematical literacy abilities. 

The next result of the Adversity Quotient (AQ) is that there are different types of AQ or an 
influence of AQ on students’ mathematical literacy skills, both in the experimental and control 
classes. Previous research by Suryaningrum et al. (2020) discovered a link between the climbers' 
adversity quotient and students’ mathematical literacy abilities in formulating problems 
mathematically, using concepts, facts, procedures, interpreting, applying, evaluating, and 
reasoning to obtain solutions. Research by Hulaikhah et al. (2020) said that students need AQ to 
solve problems related to mathematical literacy. 

The two-way analysis of variance with unequal cells shows no interaction between the 
ISSETCM2 learning model and the Adversity Quotient category (climbers, campers, and quitters) 
on students’ mathematical literacy skills. In other words, students’ mathematical literacy abilities 
are good in class using conventional learning, and both conventional and experimental classes 
using ISSETCM2 learning did not have significant interactions with the Adversity Quotient 
category (climbers, campers, and quitters). Research previously conducted by Hidayat and 
Prabawanto (2018) stated that there was no interaction between the learning model and the AQ 
type on students’ mathematically creative thinking abilities. Students with the AQ type of climbers 
are very suitable for being given the open-ended learning model. Still, itis not suitable for students 
with the AQ type of quitters because open-ended learning requires students to solve problems 
based on their knowledge, and students will find difficulties when learning. Meanwhile, students 
with AQ types, like quitters and campers, tend to need help to adapt to the open-ended learning 
model. 

The research results on the ISSETCM2 learning model point to learning models that require 
students to be active and able to interact with other students. In the ISSETCM2 learning model, all 
students must be active during learning. Learning using the ISSETCM2 learning model and 
conventional learning is very different. In conventional learning, less active students are so 
dominant. Situations like this make the interaction between students and their teachers, as well 
as between students and their environment, could be better (Fauziah et al., 2020). This problem 
resulted in students' mathematical literacy abilities needing to be more optimal, which affected 
their learning outcomes (Irwan et al., 2019). Based on the research results, each student has a 
different adversity quotient, which can affect students' mathematical reasoning abilities. For this 
reason, students need to know their adversity quotient to maximize their abilities. The limitation 
of this study is that there are only data discussing differences in mathematical literacy abilities by 
providing ISSETCM2 and conventional learning methods, which are limited to the scope of class 
VII SMP. 


CONCLUSIONS 
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Based on the results of the research, review of several theories, and analyzes, as well as 
referring to problem formulation and discussion, there are differences between the (ISSETCM2) 
and conventional learning models on students’ mathematical literacy abilities. There are 
differences in students’ mathematical literacy abilities with the AQ category (climbers, campers, 
and quitters). There is no interaction between learning methods and adversity quotient (climbers, 
campers, and quitters) on students’ mathematical literacy abilities. So, the ISSETCM2 learning 
model influences mathematical literacy abilities in terms of the adversity quotient. 

Based on the conclusions above, there are several suggestions. In this study, ISSETCM2 
students’ learning was based only on their intelligence level. This research needs to be tested with 
a larger scope for further improvement. Researchers only looked at two variables that affected 
mathematical literacy skills: the ISSETCM2 learning model and the adversity quotient (AQ). Other 
factors affecting students’ mathematical literacy skills, such as IQ level, learning motivation, and 
self-confidence, can be studied. Future research can look for other learning models that further 
influence mathematical literacy skills or use the same model with different effects. 
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